I. The Concept of Dynamioal Groups
By a dynamical group we mean a group (in general a noncompact one) which gives the actual energy or mass spectrum of a quantum mechanical composite system. The idea is to reduce a theory in flat spaoe with an interaotion (e.g. Hamiltonian)
to a group of motions in curved space, i.e. to geometry, in a similar way as done in general relativity. The representation of the dynamical group will give us the quantized states of the system. That this idea also works in the domain of quantum theory is shown explicitly in this paper in the case of two simple examples describing the quantized energy states of a rotator and the quantized mass states of a relativistio "rotator".
The latter has a strong bearing on the problem of the actual mass spectrum of strongly interacting partioles. Our aim is to give a group theoretical formulation of the so*-oalled broken symmetries.
The unitary symmetries used for the classification of strongly interacting particles (StL or SU g ) are approximate
and clearly their experimental successes must be attributed to 12) the existence of symmetry-breaking terms. ' ' These terms are introduced in a phenomenological way and are treated as perturbation in the mass operator. The possiblity that the symmetry breaking can be explained within the framework of a larger dynamical group containing the group of degeneracy has been considered before. ' We show in this paper explicitly how a "mass spectrum may be obtained under the assumption of a dynamical group. The attractive feature of the model is thus its simplicity with no further assumptions being necessary than the 6) • group.
In order to-see how the dynamical group is introduced we start from a mass formula for mesons of the form ' * where J, I and Y represent the spin, isospin and hypercharge of the particles and m is the measured mass. The scale factor can be found from the empirical masses to be "•" Similar mass formulas involving J(J+l) terms have now been obtained from broken SET/-symmetry. See reference 2.
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For further reference we note that this factor oan lie related to a length -£ p by the relation^'
Ci.ib) with the value -t a ^ 10 cm.
2 Because «\ is the value of the mass operator p Eq. (l.l) indicates clearly a coupling between FLP 11 and the 2 2 2 other operators J ,1 ,Y . In the limit of exact degeneracy is an invariant and p^/s commute among themselves. The assumptions about the existence of symmetry-breaking terms really amounts to the non-commuting p *$ and the fact that p pMis no longer an invariant.
(in SU-, and SU,, j> ^is assumed to transform as a tensor operator of the group.)
For quantized systems the Energy E or m are not invariants but take definite values as a function of quantum numbers.
In general however, the energy or mass spectrum (»v\ )
is not simply linearly related to the quantum numbers as in Eq.(l.l), e.g. H-atom. But the simplicity of-Eq.(l.l) suggests that it can be derived from the second order Casimir operator of a group.
In this paper we shall concentrate on the first two terms of (l.l), i.e.
and shall interpret the left-hand side of (l. In Section II we discuss first a non-relativistic model which contains all the ingredients of the idea of dynamical group and its contraction, but is mathematioally much simpler. Prom a realistic model of a particle we shall require that the contraction contains the Poinoare group. Suoh a model is discussed in Section III together with its implications to the structure of strongly interacting particles* II.
Dynamical Group of the non relativistic Rotator
We shall now interpret the homogeneous Lorentz group L as the dynamical group of a system. This model which is described by the irreducible representations of L, will be called for reasons, -which will be seen later, a rotator. 
*)
The reason for this is that we have chosen the representation conveniently in such a way that the subgroup with respect to which the contraction is performed is diagonally represented. As we have seen in 2, the P; correspond to the momentum operators and it is natural to interpret the expectation value p of P^ P This set has the following eigenvalues on the basis vectors (3) (4) (5) . N
The eigenvalues of the second order Casimir operator v\ on the space tfv (.€,/!) is given by :
The According to what we have said previously it appears natural to interpet P P^as the "mass operator" of the composite particle.
If the physical system is in tie state described by ( JK X K^' the expectation value (= eigenvalueJ of the mass operator is given according to (3.4) Toy :
and for those states for which here ^^ ^j j | P SaS are S iven b y JOOS.
-13-which is in agreement with the phenomenological mass formula (l.l). So we see, using (l.Vb), that the limiting process from the dynamical group to the kinematical symmetry group can "be interpreted Thus we can consider a SIP as a de Sitter "spherical" world of -13 *) 10 Cm with finite spacelike and infinite tiraelike extens-ion J a picture, which is not too far from our usual imagination of a particle which might indicate that our model'is not too far from reality.
18") *)• If we had chosen the (3 + 2)--de Sitter group ' instead of the (4+l) the SIP would have been infinite in space "but finite in time, in disagreement with our ideas of a particle, but then we would also have obtained tn -"X^-^jtj + l) instead of (12), which is in obvious disagreement with experimental facts.
It should be remarked that the use of the 3 + 2 de Sitter group 17) in the large ' is a completely different idea from the present one.
There a single mass point is embedded in a large curved universe and has a discrete spectrum which in the limit R -^ 00 goes over into the continuum states of the mass point in the flat space;it is a change of the kinematical group and has nothing to do with dynamics.
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